Intrauterine growth retardation leads to the functional change of insulin secretion in the newborn rats.
To investigate the observed variation in glucose tolerance and insulin secretion in intrauterine growth retarded newborn rats and to explore the mechanism of the variations, Sprague-Dawley pregnant rats were allocated into two groups: a control group and an intrauterine energy restricted group. The intrauterine growth retardation (IUGR) in the rats was induced by 50% calorie restriction in pregnant rats from gestational day 15 until term as compared to the control group. The pancreata of control and IUGR newborn rats were dissected respectively. RT-PCR was used to study the mRNA level related to insulin synthesis and exocytosis. Intraperitoneal glucose tolerance tests were done to study the function of the pancreatic islet. We found that birth weight and pancreas mass of IUGR newborn rats were significantly lower than those of controls. Although no significant differences were observed in mRNA level of insulin and PDX-1, the expression of genes related to insulin exocytosis such as munc13-1, vamp-2, syntaxin1a, rab3a were reduced significantly in IUGR newborn rats. IUGR animals were glucose-intolerant. The observed blood insulin level and insulin secretion response to glucose challenge were both found to be at reduced level in IUGR newborn rats as compared with the normal control group rats. With these findings, we hypothesize that IUGR can induce changes in glucose homeostasis due to, at least in part, a reduced function of insulin exocytosis in newborn rats.